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ne space weather instruments on

/ improved capabilities over older GOES

age the sun’s atmosphere in extreme-

tor solar irradiance in X-rays and UV, solar

es, magnetospheric energetic particles, galactic

and the Earth’s magnetic field. These measurements are

t for providing alerts and warnings to many worldwide

ers, including the NOAA National Weather Service, satellite
erators, the power utilities, and NASA’s human activities in space. This
presentation reviews the capabilities of the GOES-16 space weather
instruments and presents initial post launch data along with a
discussion of calibration activities and the current status of the
instruments. We also describe the space weather Level 2+ products that
are being developed for the GOES-R series including solar thematic
maps, automated magnetopause crossing detection and spacecraft
charging estimates. These new and continuing data products will be an
integral part of NOAA space weather operations in the GOES-R era.
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The GOES-16 is the first of the NOAA GOES-R series of satellites to be launched.
Four of the six instruments onboard are space weather instruments (SUVI,

EXIS. SEISS and Magnetometer or MAG).

2. Space Weather Instruments
2.1 EXIS
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The Extreme Ultraviolet and X ray Irradiance Sensors (EXIS) on 5 6
the GOES-R series satellites are critical to understanding and
monitoring solar irradiance in the upper atmosphere, that 1s, the
power and effect of the Sun’s electromagnetic radiation per unit |
of area. EXIS will be able to detect solar flares that could interrupt ''s 120
communications and reduce navigational accuracy, affecting
satellites, high altitude airlines and power grids on Earth. EXIS
has two main sensors, the Extreme Ultraviolet Sensor (EUVYS)
and the X-Ray Sensor (XRS), which will help scientists monitor

=

activity on the Sun.

The Solar Ultraviolet Imager (SUVI) 1s a telescope that
monitors the Sun 1n the extreme ultraviolet wavelength
range. By observing the Sun, SUVI will be able to compile
full disk solar images around the clock. It replaces the
current GOES Solar X-ray Imager (SXI) instrument and
represents a change in both spectral Imager (SXI)
instrument and represents a change 1n both spectral
coverage and spatial resolution over SXI.

2.5 SEISS

Magnetospheric Particle Sensor-Low
(MPS-LO)
— Electrostatic analyzers
— 30 eV-30 keV ions and electrons
— 15 energy channels
— 14 angular zones (12 unigue)

Magnetospheric Particle Sensor - High
(MPS-HI)
— 9 ion and 5 electron solid state telescopes

— 50 keV-4 MeV electrons in 11 differential
channels, plus =2 MeV integral channel

— 80 keV-10 MeV protons in 11 energy bands

— Two hemispherical dosimeters:
o 100 mil Al: 1.2 MeV electrons, =22 MeV protons
o 200 mil Al: 2.8 MeV electrons, =37 MeV protons

Solar and Galactic Proton Sensor (SGPS)

— 2 Units, one looking East and one West
— 3 solid state telescopes on each unit

— 1 MeV-500 MeV protons in 13 differential
channels, plus =500 MeV integral channel

— 4 MeV-500 MeV alphasin 12 energy bands
(not processed)

Energetic Heavy lon Sensor (EHIS)
— 10-200 MeV/nucleon in 5 energy bands
— H, He, Z=4-29 (Be-Cu), + CNO, Ne-S, Fe
— one look direction (radially outward)

' |
. = e
" . 3
. Tl -
O B

itoring with GOES

2
12 12 12
B. Kress,” D. Seaton, . Damel, W.

“CIR ES-University of Colorado, Boul.

274 5528 : 280 2704

EUVS—B &
107F _ :
107 ol Hl Cll SiV/OIV, 3
107 175 §)|121.567 13357 | 140.5 -
107 = 'I'I' i "'~ i, | F:I- -
5:5 y il - " | e o i _F-|" . 5
}" "3 : : X
25 | k
ELNS —
Mg Il (k) [ I".1g ! fh]

JI_ILIJLILI_UJLIUIJUL

Ui f Colorado at Boukder

SV o

eld

32

Time series

2

2

@

%;
=
=

24

Amplitude (nT)

, but with
0 Hz. The
‘ed with 2.5 Hz

Hz cutoff of
ctometers.

Frequency (Hz)

0.10

0.05

-

D. I
5,:%0:00 0:03:20 0:06:40 0:10:00 0:13:20

Time

100 keV
126 keV
180 keV |}
260 kev |
422 keV

H
628 keV |3
860 keV ||
1450 keV

Energetic E
Magnetosp.
Magnetosp

09:00 09:15 09:30 09:45 10:00 10:15

108 GOES-16 2017-01-19 MPS-HI Electron Telescope 4

10 :
08:30 08:45 10:30

T keV)]

0:16:40

0:20:00 0:23:20 0:26:40

100 ; ; ; ; ; ;
Apr 10 2017 Apr 12 2017 Apr 14 2017 Apr 16 2017 Apr 18 2017 Apr 20 2017 Apr 22 2017

her Products

leavy lons
heric Electrons & Protons: Low Energy
neric Electrons: Med & High Energy

Nm 104‘—\—/'_\’~/\,/\"\/\/\V . t
103vm\/\f/

Magnetosp.

118 keV |

heric Protons: Med & High Energy

; Solar & Galactic Protons
- — MAG:
. m el Geomagnetic Field: Produced in multiple coordinate systems at 10 Hz resolution
18&:30 0845 0900 095 0?;0 0945 1000 105 10:30 EXIS
Solar Flux: EUV
) e ) Solar Flux: X-ray Irradiance
:'?__.-_% B RSSSR Epi Solar EUV Imagery
_ﬂwam 4':/61 2+ Space Weat ner Proclucts and Data System
N e e L TTTTTTTTTTTTTTTTTTTTTTTTTTTTT - e Along with cal/val efforts for L1b data,
o e toesoeeieel ] (D — *l*l | . NGDC is continuing SWPCs efforts to
0.00%0 B O e Do hater £ ] develop and find implementation solutions
iy F L8 | for the Level 2+ space weather products.
| T mm W | Part of this work 1ncludes calibrating/
T BT 2017.01 11 magnetoeter " { ol validating the L2+ products in terms of
=il — inputs and outputs. Below shows a
“”"“'T;r\"l r'b'r””, AW 'L.f,l".l, n .lln N R precedent tree for the L2+ products.

II'||. r
-,l || | "wﬂ

Information on NCEI GOES-R data can be found at:
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https://www.ngdc.noaa.gov/stp/satellite/goes-r.html
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SPADES is a demonstration system that
demonstrates the implementation of the
GOES-R Level 2+ space weather data
products into operations.
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